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* A major step toward the eradication of tuberculosis in the United
States has been the use of isoniazid for chemoprophylaxis in certain
persons who have positive tuberculin skin tests but no other evidence
of active infection. Chemical trials have demonstrated the effective-
ness of chemoprophylaxis in groups where there is a relatively high
risk of active tuberculosis. However, only the practicing physician
can identify and offer chemoprophylaxis to many other susceptible
persons. Even if the patient is a candidate for isoniazid, the risk of
developing tuberculosis must be weighed against the cost and pos-
sible adverse effects of the drug. If isoniazid is given, the physician
must be alert to the signs of possible drug toxicity. If isoniazid is not
given, he must anticipate the development of active tuberculosis in
susceptible persons.

CHEMOPROPHYLAXIS IN TuBERcULosIs generally
refers to the use of Isoniazid (INH) to prevent
tuberculous infection or its manifestations. Pri-
mary prophylaxis refers to giving iNH to persons
not yet infected with tuberculosis or to those who
are presumably infected but who have not yet
developed delayed hypersensitivity. Secondary
prophylaxis refers to giving INH to persons with
positive tuberculin skin tests who do not have
clinically active disease. This is the chief con-
cern of this paper. We have summarized the
toxicity of nqH, the successful results of chemo-
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prophylaxis trials, and the relative risk of devel-
oping tuberculosis, so that the physician can de-
cide in an individual case if INH should be given.
An ideal chemoprophylactic agent should be

easy to administer, effective in preventing dis-
ease, cheap, and non-toxic.' Isoniazid is easy to
administer to children and adults. The total cost
of administering irs for one year is eighty dol-
lars-infinitely less than the cost of prolonged
treatment in hospital for active tuberculosis.2 Al-
though unusual, some undesirable effects have
been attributed to INH. The drug may induce
a syndrome similar to systemic lupus erythemato-
sus or rheumatoid arthritis.3-6 It increases the
cumulative effects of diphenylhydantoin (Dilan-
tin®).7 Drug resistance has been reported but is
very rare in chemoprophylaxis.8 Although only
rarely serious, liver toxicity has occurred,9"l0 and
isoniazid chemoprophylaxis should be deferred
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TABLE 1.-Tuberculosis Case Rate per 1000 During Medication Year and Subsequent
Followup Years in INH and Placebo Groups's

Medication Year Followup Years Time of Followup

Placebo INH Placebo INH

Primary TB (children) 2,750 Cases' 22.9 1.4 7.0 2.2 8 years 70% followup

Contacts of Active TB 27,847 Cases 6.2 1.4 16.2 7.4 10 years 98% followup

Mental Institution Patients"6
25,210 Cases 1.7 0.2 7.4 3.4 10 years 94% followup

Alaskan Villagers 6,064 Cases 15.2 5.3 30.8 13.8 6 years nearly 100%
followup

Adults with inactive TB never
previously treated 1,992 Cases 18.0 9.1 45.0 16.1 5 years 97.8% followup

*This includes children with normal x-rays, paratracheal or hilar node enlargement and parenchymal involvement.
* These patients were treated regardless of whether the skin test was negative or positive.

in the presence of active liver disease." Impair-
ment of memory has been reported12 but is defi-
nitely not significant2"3 and INH does not ad-
versely affect epilepsy.13 Peripheral neuropathy
is not a problem with the dose used for chemo-
prophylaxis unless there is associated malnutri-
tion or alcoholism, in which case pyridoxine
should be added. Other mild reactions occur in
about one percent of patients;'4 however, the
incidence is much smaller in children.2 The ef-
fectiveness of INH in reducing the incidence of
tuberculosis has been demonstrated particularly
well in the United States Public Health Service
Clinical Trials summarized below. These studies
are the basis for recommending INH chemopro-
phylaxis in the United States today.

Animal Trials
In 1953, Ferebee and Palmer15 treated guinea

pigs with isoniazid, 5 mg per kg of body weight
per day, for one month before and for two and
one half months after large innoculations of viru-
lent tubercle bacilli. At the end of 26 weeks
these animals had survived and maintained nor-
mal growth patterns whereas the control animals
had died. Then, experimentally infected mice
and guinea pigs were treated with NH, begin-
ning on the day of injection, for six weeks. One-
hundred percent protection was achieved at eight
months relative to controls.16 In these and other
animal studies'7 the efficacy of INm in preventing
tuberculosis was related to (1) the size of the
infective dose, (2) the time between infection
and the initiation of treatment (a delay of over
fourteen days resulted in poorer results at a given
dose), (3) the duration of therapy (the minimal

period for effective therapy was 12 weeks). In
another study, monkeys were inocculated with
bacilli and at the same time were given INH for
the following four to six months. One year later
all the monkeys had negative skin tests, suggest-
ing that true infection has actually been pre-
vented.'8 Thus in animals INH was effective for
primary prophylaxis in doses as small as 3 mg
per kg per day if administered within two weeks
of the onset of infection and for a period of at
least three months. These studies were the basis
for the trials of chemoprophylaxis in clinically-
well humans who, because of a positive tubercu-
lin skin test, were presumed to have been ex-
posed to, if not infected with, M. tuberculosis.

Clinical Trials
The benefit of INH prophylaxis was then dem-

onstrated in clinical trials by the United States
Public Health Service in patients with no clinical
evidence of active disease. The trials are sum-
marized in Table 1.
The participants were given INH, approxi-

mately 5 mg per kg of body weight per day, or
a placebo in double blind fashion to take for one
year. X-ray films of the chest were taken at the
beginning of the trial and at the end of the medi-
cation year. The results are tabulated in terms
of case rates of active tuberculosis per 1,000 in
placebo and INH groups both during and after
the medication year.
The most striking reduction in morbidity from

tuberculosis occurred in children with positive
skin tests without other evidence of active dis-
ease. There was a reduction of 94 percent in the
INH group compared with controls during the
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medication year and a reduction of 70 percent
thereafter. Curry2 reported even more dramatic
results in San Francisco school children. There
was one case of tuberculosis in 2910 children
with positive tuberculin reactions who took nfH
and 25 cases in 1192 children who did not take
nH. One reason for the good results in this study
appears to have been the careful follow-up of
patients during the medication year to ensure
that they took the drug.

In household contacts of newly diagnosed cases
of tuberculosis and in the trial in the Alaskan
villagers one can see, in Table 1, not only the
high risk of developing tuberculosis in these pop-
ulations but also the beneficial effect of num rela-
tive to controls in preventing active disease dur-
ing and after the medication year. In mental
institutions there was a lower overall risk of de-
veloping disease but a similar reduction in active
cases in the INH group.
The last group in Table 1 included adults who

had never been treated with anti-tuberculosis
drugs but who had x-ray evidence of "old" or
"inactive" disease-namely fibrotic apical lesions
or more extensive disease which had not changed
for several years. These patients had a high risk
of developing active disease, as seen in the case
rate of 18.0 cases per thousand in the placebo
group (a case rate similar to that in Alaskan
Eskimo villages) as opposed to 9.1 cases per 1000
for those given INH. There seems to be little
doubt that INH chemoprophylaxis was worth
while in these selected populations.

This last group of "inactive" untreated cases
deserve particular attention. First, about 80 per-
cent of the new active cases in the United States
occur in people with "endogenous" infection-
that is, clinically inapparent disease for over one
year.24-26 Obviously if these patients could be
found and treated with INH before active tuber-
culosis developed, there would be a major reduc-
tion in the number of new active cases. Second,
since these patients in whom active tuberculosis
develops are the principal source of exposure for
previously uninfected persons, the logical empha-
sis for chemoprophylaxis should be in this group.
Thus, the Public Health Service has emphasized
the eradication of the chief source of new cases
and reservoir of infection rather than BCG vac-
cination of tuberculin-negative (and therefore
uninfected) persons who represent only 20 per-
cent of the new cases. The Public Health Service

feels it is easier in the United States to try to
identify and treat the reservoir than to vaccinate
the huge number of uninfected persons.

Discussion-
Who to Treat with umi for One Year

It is impractical to attempt to skin test and take
x-ray films of everyone in the United States,
treating all clinically inactive cases with nsi for
one year and all active cases with additional
therapy, desirable as this would be. However,
the high-risk groups should be identified and
treated, and the Public Health Service data pro-
vide information for identifying them.

Obviously, close contacts of persons with ac-
tive tuberculosis are at high risk and should be
treated after appropriate cultures if their skin
test converts and should be followed closely, as
with any person whose skin test becomes posi-
tive. Certain stress factors are associated with a
significant risk of developing active tuberculosis
in people with positive skin tests. Many of these
patients are seen frequently by physicians and
the tuberculin status should be known so that
INH can be offered to the tuberculin-positive per-
sons. Alcoholism and malnutrition are associated
with poor host resistance to tuberculosis. Gastric
resection, which many of these patients have had,
is also a predisposing factor. Other groups with
poor resistance to infection are those with dia-
betes (particularly if severe and out of control),
and those with an impaired immune mechanism.
This latter group means not only those with
myeloproliferative disorders, but also those being
treated with corticosteroids or other immunosup-
pressive agents. Pregnancy and silicosis also are
associated with a high risk of development of the
disease.

In the general population, where the principal
reservoir of the disease is, the chief high-risk-
identifying factors are (1) the infection status
judged by the skin test and (2) the presence of
abnormalities on chest x-ray studies even though
interpreted as inactive. Foremost, a recent con-
version to positive reaction in a person known to
be tuberculin-negative previously indicated a risk
of 5 to 15 percent that clinically active tubercu-
losis would develop.27 This is a definite indica-
tion for INH after cultures are taken.

Likewise, the presence of x-ray abnormalities,
even though interpreted as inactive, greatly in-
creases the risk. In patients in mental institutions
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with tuberculin skin tests greater than 10 mm
induration, the presence of an abnormal (but
"inactive") chest x-ray altered the statistical
chance of developing active tuberculosis from
0.11 percent, which is quite insignificant, to 1.31
percent.22 Adults who have never had chemo-
therapy for tuberculosis and who have inactive
disease on clinical and radiological grounds have
a tuberculosis morbidity rate of about 2 percent
per year. In trials with INH "prophylaxis" in these
people, the morbidity rate was about 1 percent
during the year of chemoprophylaxis, a reduction
of 50 percent. Furthermore, the administration
of NH for one year reduced the chances of de-
veloping active disease in subsequent years from
a value of 4.5 percent in the control group to 1.6
percent in the group who had had smm for a
year.13 Most of these patients have been folb
lowed for ten years. This opportunity for pre-
ventive treatrihent must be extended to this group
of adults with positive skin tests and "inactive"
tuberculosis on clinical radiological grounds be-
cause 80 percent of the new active cases came
from this reservoir.25-27 An alternative of mass
bacille Calmette Guerin (BCG) vaccination, which
is done in tuberculin negative persons, would
not affect this population which is the chief
source of new cases.

Conclusions
It seems appropriate to restate the groups who

require chemoprophylaxis (300 mg iNH per day
for one year for adults) based on the recommen-
dations of the United States Public Health Serv-
ice and the American Thoracic Society.28

1. Persons who are known to have recently
converted their skin test.

2. Persons who have had active tuberculosis
in the past and have had no drug therapy
or inadequate therapy.

3. Persons with healed adult-type pulmonary
tuberculosis and a positive skin test.

4. Certain clinical situations in patients with
positive skin tests:
(a) Patients receiving corticosteroid or im-

munosuppressive therapy
(b) Patients undergoing a partial gastrec-

tomy
(c) Patients with lymphoma or leukemia
(d) Patients with severe diabetes
(e) Patients with silicosis

(f) Patients in the last trimester of preg-
nancy'

5. Household contacts of active cases if the
contact has a-positive skin test.

6. Patients under age 20 years who have posi-
tive skin tests.

There are two other categories of patients
where the indications are not as clear: (1) persons
over age 20 years with positive skin test (not re-
cent converters) and normal chest x-ray films
(these patients have a risk of about 0.11 percent
per year of developing active tuberculosis,22 and
(2) persons with clinical conditions where the skin
test is unreliable or who are receiving steroid or
immunosuppressive therapy. This risk of devel-
oping tuberculosis in the latter group is not
known but it is undoubtedly increased. The inci-
dence of untoward effects from IH is about 1
percent at the usual doses,'4 and although most
of these effects are minor they must be consid-
ered in treating patients with a relatively small
chance of developing tuberculosis anyway, such
as those over 20 years of age with normal chest
x-ray films and positive skin tests for many years.
It is imperative to know the tuberculin status of
patients in these high risk groups. Any physician
who treats tuberculosis sees tragic but prevent-
able cases in which skin testing was not done
and chemoprophylaxis was not even thought of.
Even if a physician elects not to use INHmin high
risk patients, the awareness of the risk of devel-
oping tuberculosis is the physician's responsibil-
ity. This is especially important with the increas-
ing use of corticosteroids and immunosuppressive
agents. The least the practicing physician can
do is to give the benefit of chemoprophylaxis to
his own patients whenever it is indicated.
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STEROIDS IN OPTIC NEURITIS
We feel that optic neuritis is a form of cerebral edema. We feel that steroids

used in proper dosage are definitely effective, and that the effect is dose-related
and dose-related at massive dose levdls, not at the standard levels. We feel
steroids are effective because of the iinmediate effect on pain. This is within
12 hours. You can start the patient at night, as we usually do, and have im-
ptovement manifested the following morning. So we are talking about less
than 24 hours in most of these patients. You can see the efficacy of steroids in
the effect on pain, visual acuity, visual field, color function, and in the appear-
ance of the disc.

You should treat with high doses of steroids-50 mg of prednisone immedi-
ately and 25 mg of prednisone every four hours for six doses. We think that
patients should be treated for approximately 36 hours and then re-evaluated
for an idea of how long treatment should continue. You may be able to stop
treatment in 36 hours and certainly in 72 hours.... There is no benefit at all
from prolonged treatment with steroids...

What we aim to do is abort the acute attack of optic neuritis in the same
way that the neurosurgeon aims to remove cerebral edema after a brain con-
tusion or concussion. We want to minimize the residual effects because it is
those effects which tend toward progres5ive optic atrophy and eventually loss
of vision, and determine the life cycle of that patient's optic nerve.

-MAKTIN LUBOW, M.D., Columbus, Ohio
Extracted from Audio-Digest Ophthalmology, Vol. 9, No. 8, in
the Audio-Digest Foundation's subscription series of tape-recorded
programs. For subscription information: 1930 Wilshire Blvd.,
Suite 700, Los Angeles, Ca. 90057

CALIFORNIA MEDICINE 5
The Western Journal of Medicine


